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(S4) GEAR POR EXPANDING OF PIPES 
(57) At»tract: 

FIELD: drilling of holes; invention is designed for expanding of overic^ping untts made of profile 
pipes installed in hole. SUBSTANCE: proposed gear has body with central passage and recesses in 
outer surface where rollers are installed with the use of axles inclined with reference to axis of 
body. Reoeases are ao made in the form €£ longitudinal cyllndrtcal grooves in body that larger part 
of side suifaoe of rollers is enveloped by walls of grooves and aades of roQerB are anchored fast 
and reieasably in body with one ends and their other ends are paw kied with tall parts located in 
grooves. Surfaces of tall parts protruding from grooves form together with surface of nipple end of 
body untouched by grooves common conical surface that has nipple thread. It is advantageous to 
screw fixing rod in the form of bushing on to thread In recesses. EFFECT: increased operational 
reliability of gear. 3 cL. 3 dwg 
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(54) VCTPODCTBO JSja PASBAnLItOBKM TPVB 

(57) Abstract: 

UsodpereHKC izpe^Ha3Ha<ieH0 ^jih pasBanbupsRH nepeRpbiBarenefl n3 npo^wibHbix Tpy6. ycraHaBJiHBacMbix 
a CKsaxBHax, oSecneMBeaer noBbnnemie HaAemocTH b pa6oTe ycrpoiicTBa. Cyn^ocTb ii3o6peTetiiiH: 
yexpofiCTBO copfipxm Kopnyc c x^^eerpajuiiibcu KaHanoiii n yrjiytofHWHMH Ha m^yxeofl noeepxHocTH. b 
KOTopiaix c noMonibio HaKJioHHZjix CO oTBomemiiD K ocK Kopnyca ochx ycTaHOBiieHbi pojmKH. npu 9T0M 
yrjiy6neHm BbincjiHciibi b Eo/mc npoAwiboux uj/uusuffpsNscsj/tK CBepJicHHfl (icaBaBOK) b Kopnycc Tas, vera 
6ojii>znafl uacTb 6oKOB0ft nosepxHOCTH pojmxoe oxBaqena creHKaibaf cBepJieHHfi (KaHaBOx), a oca pojniKOB 
o^i^HXsiMfM KOHi^aMM xccTKo B pasMMHO 3aKpenncabi b KOpi^ce, a;Q>yrMe kx kohii?»i cHa6}seHbi XBocTOBHKakoi, 
paaueimeHHbiMH b caepneHHHX (KaHaasax); Kpoue Toro, Bbicrynaioix^e m CBepJieHirit (KanaBOK) noBepxHocni 
xsoctobhkob o6pa3yx>T c He sarpoHyroH cBcpjicuiiHMM (KaHansaMH) noaepXHocrrbio HsumenbHoro Kom^a 
Kopnyca o6niyK> KOHiraecKyio noBcpxEiocTb* na Korropoii BbxnamieHa HnnnenuiaH pe3b6a: uenecoodpasHo Ha 
pe3b6/ usiBBranHBaTb ^^^s^^mp xboctobhkob b CBepnemrax (KaHasKaad b BUfffi BTynsH. I c. 2 3jz.^jibi, 4 wi. 
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Description lOnHcarac H3o6pcTeHBJiI: 

Il3o6o«^c .miocMix^ K 6ypeHMK> h Karnrram^oMy pcMOHTy cRaaaHH h npw«3Haueao. b HacmociM. 
^^LZrBa»«. y<n^2^«3 npo*«nBH«x Tpy6 np« «x ycraHoaKc b «Ba«KHax. 

^ ycpoficTB. H^ocraTO^ pa6ai«:no«.6»<. K3-3a 6«cTporo H3«oca ™«P»;^^;^»" « ^ 
KOTopbOoim paaMcmeHbi. bchcwcthk ux oaaHMHoro wrmpaaui up- pa6o« ycnpoHCTea. 

nir^ HCM onacHoe c -ro^KH apeHHH cn) npotnoCTM ceueHMe. Koropoe BocnpHHHwaer HaH6oiibaniil 

Heo6xoff»«.D^ np« paaBanwtoBbiBam™ ,«icxocxeH«« npo*Kn«n-x Tpy6. 
H«(5o™«s 6iii»Emf K B3o6p««w» no xexHJwecKoii cym aocxH HBnHeTc« ycrpoflcxBo ppn pa3Bani«.0BEH 

;^:^S^:l^prpS:^P<»i™^ ycr^.^^ HaKnoH«« no omomenHK, k oo. Kop^yca 
ocfoc c 3a3op«>M itexfty vac noBq?XHOCTMO h cTtimatm yrnyOnaoA t2|. 

^™ hS^L« nep^™ K Kopnyca. p,««ycoM. HauHoro npeB«n,aK>n^ P^J^ 

pCJUIKOB. 

Sw™a™cM ycipoiterfla b cKBa«HHc Bcne«crB« BbOiaAeeHH och b ponwca w^ K«pnyca. 

E^c oAmn* «^o<n.aTOc«* «3Beci«aro ycipoflcTBa HBO^ 

aaMOorn. hobwmh. nocKonwqr mx och aaKpenneHH b Kopnyoe Hepa»bCMHo. 

x^^;^^ffli^npo,^Hn«a« Tpy6 B c«Ba»-^ 
Harpy30K sr Kpyromjero moMCHxa. 

Ucm. H306percH«« - noBsnneHHC He«c«BO«mi ycrpottcTBa 3a ewer V^^*^^^^ '^T^ 
B03MOKiiocTfi MX saxeHU nocaie HSHOca. 

9™ iiocnw«nt:« tcm. ^ b onncMBaeMOM ycipoaerBc ahh pa3Banb^0B«H- Tpy6. coAep«anicM Kop^ 

cBc^i^ (KaHaBKax) h o6pa3y»nw.MM c He aaxpoHyxofi noBepxHocr^. HmmcnbHoro KOHua Kopny 
o6inyio KomwecKyw noeepxHOCTb, Ha Koropoft BbmaniMMa momenbHaH peobfta. 

Kopnyca a Haufionee onacaoM ccmchhh ei>.. 6naroAapH ''euy noB«inaeTCH "P*'™^^ "^J^^^^ 
^,rr^p.ns^ Bun^CHHH ocefi « pom«oB ho yr,,y6«a™ Ropnyca b cnyiae ^^^^^^ 

cjiyriae hx insHOca HJtH nonoMKH. 



secTKo. 



onacHbJx ceMewiHX ua cyMwy nnomwefi nonepe-mbix c«eniiii c xBocroBBxaMH. t j». npH -raK«. bcih»ih 
ycTpoBcTBa OHH pa6oTaioT c KopnycoM xax ofjpo upnoe. 

Uen«coo6pa3HO TaK«e. .rn.6« ycnxriicm. 6««o c-6KeH0 ♦HxcaropoM xboctobkkob ocea b cBepneH«K 
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(KaKaBRax)» BbmajmeHBUM. HanpHuep, b enne BryjiKH, HamoneHHoft Ha HsmncjifaHUft KOHcii Kopnyca n 
npHcnoco^jicHHOM ftOH coe;|sxueHiaH co c K n aiKWHH b n w f o6opyROBaHMew. 

3to noBfannaer xecTKOCTb coe;niiHeHiiH xboctobhkob c KopnycoM ycrpoAcTBa. 

Ha ^HT. 1 noKasaHO ycxpoiicTBO. ycraHOBneimoe c npoi]»iinfaHofi paDoanhuoBbiBacMOM Tpy6c; aa (fsir. 2 - 
ceMCHHe A-A Ha Jimt. 1 ycrpoMCTBa hhc CKBa»HHbi; Ha ^wr. 3 w 4 - ceuame B-B h B-B (oooTBercTBeHHo) 
Ha <^Mr. 1. r;;e i«3o6pa3KeHO nonoxeHiie npo^vmifaHoft Tpy6bi b o6caAHofi KonoHHe h nocne 
pa3Baniii;,0BbiBaHiiH. 

ycTpoflCTBO pasaanbOpBiui Tpy6 (4iMr. 1) coflepxnT Kopnyc 1 c ucHTpanbHBOi KananoM 2. hfy(|>TOBbiM 3 h 
HHzmenbHbiM 4 KonqaMa c pe3b6akCM 5 h 6 cooTBeTtrraeHHo p;nsi coefjfme«m -co cKBaxHHHbOj 
o6opfy;;oBaHMeM. MciEffy My^roBbiM 3 h momaibKbiu 4 ROHx^aMM HMeercH ynacroK c KOHinecKoft 
noBcpxHOCTfaio 7. B CTCHKC KOToporo» a TaKKe B HSumeniaBOM KOH^e 4 Kopnyca 1 BbinajiHeHbi yrjiy6jicHKH 8 b 
UttrtHHflpHHecKHX npoAOJiKHbix cBqmeaufi (KaaaeoK) [^mr. h 2), npcnasBcnraHbOC co cropoHbi BepnmHfai 
KOHyca, o6pa3yK>m,ero KOHMuecKyio noeepxHOCTb 7, c bwxoadm ^acro hx noBcpxHOcni 3a npcAcnbi ctchrh 
Kopnyca. B yKasaHHboc cBcpneHHHX (KanaBKax) pa3Memem>i tkcctko coe^^oieaHue idtxpy co6oit XBoeroBHKw 
10 K ocM 11 c ycTaHoaneHHfcJMH Ha hhx KOHHuecKHMH pojiHKaMH 12 c oasopaMM 13 hiesAY kx 6oKOBoif 
noBepxHOCTbio h crcHKaMH ymydneHUH 8. flpH 3Tom APynae Kom^ oceii 11 xecroo h paai^excio saKperuieHu 
B Kopnycc 1 c muomfjo onopHux BxynoK 14 h nrm^TOB 15, a mnznenbuaH pe3b6a 6 BboxajxHeHa Ha 
noBepxHOCTH. o6pa30BaHHoft hc saTpoHyrou cBepjieHiisiMH (KaHaiwaMw) 9 noaepxHocTbio HmmenbHoro ROHi;a 
4 Kopnyca 1 h napyxHofl noBepxHocrbio xboctobbikob 10, Bucrynanfo^eft 3a upc^anA cBepnesHtt (KanaBOK) 9. 

flro o6ccnweHan 6QJibmeM hlcctkoctk cocawhchmh xboctobhkob 10 c KopnycoM I ycrpoftcxBo CHa6»eHO 
jwKcaTopoM XBOCTOBHKOB 10 B cBcpncHEiHX (xaHaBKax) 9» BbmonHeHUbiM B Bup^t BrryjJEK 16, mBomtBHQA Ha 
mmnenbHbia KOHeu 4 Kopnyca h iai^eion;eA ^pyryio pe3fa6y 17 jj^ih coefjfSBSBsm ycTpoflcroa co CKBaxuHHbiM 
o6opynoBamieM, pacnonoxeHHbCM Buse ero (ue noRasaHo). 

Padora ycrpoHCTBa noHCHHcnrcH Ha npuMepe pasBaniaqpBKH iipo<^iDifaHi>ix Tpy6 npH hsqjihi^iii hmu soiibi 
HapymesMH repMermaocTH o6caABoil xojioHBbi 18 (^nr. 1» 3* 4) CKBasioibi. 

npo^iuibHue Tpy6fai 19 cnycsaiOT BHyrpb o6caAHoft KonoHHbi 18, b HHrepBa/i hsojihii^ h pacampHxn* pp 
upjsxarrm kx creHOK K ctchkc o6caAHOM KonoHBU 18 ((^ht. 1, 2. 3) O03AaHiieM BHyrpcHHcro 
rnHpaBfiMHccKoro AasneHMH. 3aTCM c noMombio pe3fa6bi 5 My^TOBoro KOHAa 3 Kopnyea 1 ycrpoMCTBo 
npHcocAHHOTDT K KOHOHHe 6ypKnfcHbOc Tpy6 (He noKaaana) h cnycxaioT b CKBajEpmy. TIo AocTHKeHHH 
ycxpoftcTBOM BcpxHcro KDHua npo^HnbHbcx Tpy6 19 KOJiOHHy Tpy6 HaKEOfaioT Bpan^axb npn oppoBpoAeHuau 
GOSAaHiSH oceBoft HarpysKH h npo&aoBKSi nonocTH rpytJ m ycrrpoiiCTBa ^qx53 ucHTpajifaHbift xanan 2 xopnyca 1 
3aKaHKoii 1 sansocni. B pcsyjibraxc aroro BeAosawe AaaneHKCM yiiacrm 20 (^nr. 3) iipo<JxDifaHbix Tpy6 
19 Bbmpaarifliorai ao nnoreoro h repMcnwHoro npiOKaTUH Bceft Ha^yxBoil noBepxHocni npo^KTitiHbix Tpy6 
19 K BHyrpcfoceM noBepXROCTB o6caAHbix Tpy6 18 (^nr. 4). 

no oKOHvaHRH pa3Bajibiu>BUBaHHn KonoHHy 6ypiinbHbtx Tpy6 c ycrpoHCTBOM noAHUMaiOT h3 CKBaXHHbi. 

OnHcaHHbie ycoBepineHCTBOBaHWfl ycrpoMCTBa nosBonynor, ncncuibayH npeHMymecTBa ponsacoBbtx 
pa3BajihqpBaTened no cpaaHcrano c oiaporaenHbiMH, npHMemrb ero jsfln pa3BaJIb^0BbIBaHlIa 
TQncTocTCHHbix npo^HTibHbix Tpy6. r^e Heo6xoAixkio BbiAepHaraaTb 6QraJHHe HarpyaxH. 

McTOTOHKH incJiopMamDi 1. ABTopcKOC CBBWCTCJifaCTBO CCCP N 371340. E 21 B 29/00, 1973. 

2. WoranecHH K.B. CnyTHHX 6ypoB&Dsa. (CnpaBoiasHs). - M.: Henpa. 1986. c. 85. puc. 4.19. 
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Claims fOopi^a H3o6peTeHiii]]: 

1 ycrpoiicTBo j\fisi pa3Bamj;oBKii Tpy6. BKnio«aiDn;ec Kopnyc c ^CHTpa^hHb^M ksbajiom. uy^Btm h 
HMraicnbHbiM ROHuaMM c pc3b6aMM wiH coeAHHCHHH CO cKBaxHHHWM o6opOTOBaHMeM H yrny&ieioKiMH B 
CTCHKC, B KOTopboc pasMemeHW pojiHiai. ycraHOBJicHHbie Ha HamioHHbix no oraomcHHK> k och Kopnyca ocjdc c 
saaopoM Mcaror hx 6okoboh noBcpxHOcrrbio u creHKaMM yrjiyenemm. or/iwHaiomeecH tcm, hto yrnydneHHH 
paauemfflM panmcoB BbmonHeiibi a bbwc npoAonhHbix njroiHApiraocKiix ceepneroiK wm KaHaaoK b 
CTCHKC Kopnyca TaK. kto 6anbinaH wacTb 6oKOBoii noBq)XHOCTM pamncoB oxBaMeua creHKaMVi amx 
CBcpneHHfi mm KaHasoK. a ocm porancoe oahhmm cbohmh KoimaMH pao^bCMHO saKpciuiCHbi a Kopnyce. a 
ApyrHc HX Kom&i cHa6accHbi xBOcrooHKaMH. pa3Men;eHHbiMH a ujxnwppmtKxm cBepncHHHX iuim KauaEKax 
K oCpaayiompMH c hc aaTpoHyrofl hmm noaepxHocTbio HHnncnhHoro ROio^a Ropnyca o6iQiyio KomtiiecKyw 
noBcpxHOCTb, Ha KOTopoft BbnionHeHaHHiincnbHaH pe3b6a. 

2. ycrpottcTBO no nX orjnraaioiAccc^ tcm. xboctodhkh coc^HHeHW c ochmk pojniKOB xeerKO. 

3. ycrpoftcTBO no o.l mm 2, orniraaion^eecK tcm, mto oho cHa6seH0 4»iaKcaTop<»^ xboctobkkos ocea a 
caqjineHHHX htm KaHasKax. abmcxjmcHHbiM a bkac BrrynKH. HaBsmneHHoii ua HHnnenbHwii KOHc^ xopnyca h 
xq)Bcnoco6jieHHOH f^fla cocflfmcHm co CKBaJKmiHbiM o6opTOOBaHi«e*i. 
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Description: 

This invention is in the area of drilling and major repair operations of drill holes and is 
intended more specifically for the expansion of the end of devices made of profiled tubes 
during the installation of such devices in the wells. 

There is a known device for the installation of pipes in the wells by means of expanding 
their ends, which includes a body with a central channel and thread for attaching to the 
well equipment. The body consists of connected cylindrical and conical parts, the last of 
which has cylindrical grooves that house rollers inclined in reference to the axis of the 
body[l]. 

This device is insufficiently productive due to the fast wear and tear of the surfaces of the 
rollers and the grooves where the rollers are housed as a resuU of the fiiction between 
them during the operation of the device. 

In addition, the execution of the grooves on the side of connection between the conical 
and cylindrical parts of the body forms in the body a section that is dangerous with 
respect to its strength. This section has the highest torque, which excludes the possibility 
for modes of operation under increased loads, which are necessary for the installation of 
thick-walled profiled tubes. 

Closest to the invention with respect to its technical merit is the device for the installation 
of tubes in wells (calibrator) by means of expansion of the tubes' end, which consists of a 
body with a central channel and sleeve and nipple ends with thread for connection with 
the well equipment and has a conical part with recesses housing rollers placed on axes 
inclined in reference to the axis of the body with a clearance between the surface of the 
rollers and the walls of the recesses [2]. 

Main deficiency of this device is also the low durability of its body due to the weakening 
of the cross section of its conical part by the recesses for the rollers, which are executed 
in radial direction fi-om the periphery to the center of the body with a radius that 
substantially exceeds the radius of the rollers. 

In addition, in the event of a break of the axis of any of the rollers, there is an emergency 
situation related to the wedging of the device in the well as a result of the falling of the 
axis and of the roller out of the body. 

Another deficiency of the known device is the fact that, if the rollers are worn out, they 
cannot be replaced with new rollers because their axes are permanently anchored into the 
body. 



The above deficiencies do not permit the use of the known device for the installation of 
thick-walled profiled tubes in wells, where the application of great axis forces and torque 
are necessary. 

The purpose of the invention is to increase the reliability of the device by increasing the 
strength of its body, by prevention of falling of operating elements firom the body m the 
event that they break and by ensuring the possibility for the replacement of such elements 
after they are worn out. 

This is achieved by the following: according to the invention, in the described device for 
the installation of tubes by means of expansion of their end, which consists of a body 
with a central channel and sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall housing rollers placed on axes inclined in 
reference to the axis of the body with clearances between the side surfaces of the rollers 
and the walls of the recesses, the recesses for the housing of the rollers are executed m 
the shape of longitudinal cylindrical drills (grooves) in the wall of the body so as the 
major part of the side surface of the rollers is enclosed by the walls of these driUs 
(grooves) and the axes of the rollers are anchored in the body only by their end so as to 
be able to be detached, while the other ends of the rollers are equipped with stems housed 
in the cylindrical drills (grooves) and forming with the surface of the body's nipple end 
that they do not touch joint conical surface with nipple thread. 

The above differences allow for the increase in the reliability of operation of the device 
without changing its minimal outer diameter for this standard size and this is achieved by 
means of the following: - increase in the thickness of the wall of the body in its most 
dangerous section as a result of which the strength of the body is improved; - prevention 
of the falling of axes and rollers fi-om the recesses of the body in the event that they 
break, as a result of which emergency situations related to such instances are prevented; - 
ensuring the possibility for replacement of the rollers and axes in the event that they wear 
out or break. 

Another distinction of the device described here is in the fact that the stems are firmly 
connected to the rollers' axes. 

This allows for additional stiengthening of the body of the device by means of increasing 
the thickness of its walls in the dangerous sections by the sum of the surfaces of the cross 
sections with the stems since, in this execution, the stems operate with the body as a 
whole. 

It is also appropriate to equip the device with a lock of the stem axes in the drills 
(grooves), which is executed, for example, in the form of a bushing screwed into the 
nipple end of the body and adapted for connection with the well equipment. 



This increases the firmness of the connection between the stems and the body of the 
device. 



Figure 1 shows a device installed on a profiled tube that is to be rolled; Figure 2 shows 
section A-A on Fig. 1 of the device outside of the well; Figures 3 and 4 show section B-B 
and C-C (respectively) on Fig. 1, which depicts the position of the profiled tube in the 
casing string before and after the installation through expansion. 

The device (Figure 1) for installation of tubes through expansion of their ends consists of 
body, 1, with a central channel, 2, sleeve, 3, and nipple, 4, ends with threads, 5 and 6, 
respectively, for connection with well equipment; between the sleeve, 3, and the 
nipple, 4, ends, there is an area with conical surface, 7, in the wall of which, as well as in 
the nipple, 4, end of the body, 1, there are recesses, 8, in the form of cylindrical 
longitudinal drills (grooves) (Figures 1 and 2) made firom the top of the cone forming the 
conical surface, 7, a portion of whose surface reaches beyond tiie wall of the body. The 
above drills (grooves) house firmly connected with one another stems, 10, and axes, 11, 
with conical rollers, 12, with clearances, 13, between their side surface and the walls of 
the recesses, 8. Here, the other ends of the axes, 1 1, and firmly fixed into the body, 1, 
with the possibility of being detached, by support bushings, 14, and pins, 15, and the 
nipple thread, 6, is executed on the surface formed by the surface, 9, of the nipple end, 4, 
and the body, 1, that is not covered by drills (grooves) and the outer surface of the 
stems, 10, reaching beyond the drills (grooves), 9. 

For the purpose of ensuring firmer connections of the stems, 10, with the body, 1, the 
device is equipped with a lock of the stems, 10, in the drills (grooves), 9, executed in the 
form of a bushing, 16, screwed on the nipple end, 4, of the body and having different 
thread, 17, for connection with the well equipment located below (not shown). 

The operation of the device is explained with an example of the installation of profiled 
tubes through expansion when the tubes are used for insulation of zones of disturbance of 
the air tightness of a casing string, 18, (Figures 1, 3, and 4) of a well. 

The profiled tubes, 19, are lowered into the casing string, 18, in the insulation interval 
and are expanded until their walls are pressed against the wall of the casing string, 1 8 
(Figures 1, 2, and 3) by means of the creation of internal hydraulic pressure. Then, using 
the thread, 5, of the sleeve end, 3, of the body, 1, the device is connected to the string of 
drilling tubes (not shown) and is lowered into the well. After the device reaches the top 
end of the profiled tubes, 19, the string of tubes is rotated while creating axis force and 
washing the cavities of the tubes and of the device through the central channel, 2, of the 
body, 1, by the injection, 1, of fluid. As a result, the areas of the profiled tubes, 19, that 
are not sufficiently pressed by the pressure, 20 (Figure 3), are straightened until the entire 
outer surface of the profiled tubes, 19, is snugly and tightly pressed against the inner 
surface of the casing strings, 18 (Figure 4). 

After the completion of the installation through expansion, the string of drilling tubes and 
the device are lifted out of the well. 

The described improvements of the device allow for the application of the device for the 
installation through expansion of thick-walled profiled tubes, where greater strain has to 



be sustained, with the use the advantages of roller equipment for installation of tubes 
through expansion of their ends as compared to the use of cutters. 

References: 

1. USSR Copyright Certificate No. 371340, E 21 V 29/00, 1973. 

2. loganesian, K. V., Sputnik burovika (Spravochnik) [Driller's Companion (Handbook)], 
Moscow: Nedra, 1986, p. 85, Fig. 4.19. 

Claims: 

1 . Device for the installation of pipes by means of expansion of their end, which includes 
a body with a central channel, sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall, which houses rollers placed on axes inclined in 
reference to the axis of the body, with a clearance between the rollers' side surface and 
the waUs of the recesses, which is characterized by the fact that the recesses for housing 
the rollers are executed in the form of longitudinal cylindrical drills or grooves in the wall 
of the body so as to enclose the major portion of the side surface of the rollers by the 
walls of these drills or grooves and the axes of the rollers are fastened to the body only by 
ttieir ends and can be detached, while their other ends are equipped with stems housed in 
the cylindrical drills or grooves and forming with the surface untouched by them and with 
the surface of the nipple end of the body one joint conic surface which has nipple thread. 

2. Device under Item 1, characterized by the fact that the stems are firmly connected to 
the axes of the rollers. 

3. Devices under Item 1 or 2, characterized by the fact that it is equipped with a lock of 
the axes stems into the drills or grooves, which is executed in the form of a bushing 
screwed onto the nipple end of the body and adapted for connection with the well 
equipment. 

Drawings: 

[see original for drawings] 
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